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 E BM A EMNE K AR N 6 HR0RAR &% (HPLC) 4 42 B 3%, i i T 2424 e 35 Anm ot e 4%, ik
FORHPLC 3%, 2 4-(F 25 &35 3% 50 R 35 AR UE 3R 2 % (2004 88 ) 38 5510 DA AT 35 A 5% 3 55 A% 3% 7 69 45 42 B 5%, SF 8474840
FEAR, A T A AR AR s DU AR B i S A M0 B AR 4 B 5, R A SPSS 26.0 2 AF A SIMCA 14.1 5447 R £ 547 (CA) L 285
27 (PCA) Fo iE S AR 37+ = Fe - F) 7] 5 #7 (OPLS-DA) , i it T % & LM% (VIP)MA K T 1.5 49 £ 4 M4 K A Bl — HPLC %
M T AERE I K 7 AR A H R T IR E e R0 8 . BER 10 BT S R K AR A AR ) 24 AN R A AR AR,
AL KT 0.960, 8 1L e 3t 35 Ah 8 ANF AR, CAFPCAL R E 7, 103 & TH A3 £;0PLS-DAL R B+, VIP/AK T
L5824 34, i KB IMR R AFHRE F(25%) BAFHIE H A5 (45%) 5-0-F A E T RIEH(65%), HimE
HF BEFHEIH HAEF TR FE A0 5-0-F LY TT K EEH 4 AP 569 LSS B £ %] 4 0.010 7~0.213 0,0.007 8~0.156 0,0.008 0~
0.160 0,0.009 8~0.195 0 ug(>0.999) ; 45 % & . & 14 A& 2 1 (24 h) K52 69 RSDALH I T 2% ; -F 34 heAf =D & 45 % 105.98%
(RSD=1.75% ,n=6) ,98.06% (RSD=3.87% ,n=6) .96.38% (RSD=4.03% ,n=6) .104.17% (RSD=1.27% ,n=6), 10#tFfKF L
AR R 0945 A A 12.12~18.87,3.86~6.40.,3.10~4.27 . 11.17~15.79 pg/mL, £5iE 2 5 4 HPLC 442 B 5 kA8 2 7T 47, T
T T ARG 5 0 5 K T AR A A TR AR E S AR BT TR E A 5-0-F B 0 I K B 5 T AE A % AR A
JRE IR B FEAT RS

KR IS K T AR A AR B g ik

Establishment of characteristic chromatogram and content determination of 4 index components in Jianpi
yifei biyan prescription standard decoction

WAN Xin', LI Detang’, ZHANG Lijuan’, YI Meirong®, ZHU He*, HE Jialun’, CHEN Jie’, TANG Hongmei’, QIU
Zhenwen® (1. The First Clinical Medical College, Guangzhou University of Chinese Medicine, Guangzhou
510405, China; 2. Dept. of Pharmacy, the First Affiliated Hospital of Guangzhou University of Chinese
Medicine, Guangzhou 510405, China; 3. Dept. of Otolaryngology, the First Affiliated Hospital of Guangzhou
University of Chinese Medicine, Guangzhou 510405, China)

ABSTRACT OBJECTIVE To establish HPLC characteristic chromatogram of Jianpi yifei biyan prescription standard decoction,
to select the quality control index components and determine their contents. METHODS HPLC method combined with Similarity
Evaluation System of TCM Chromatographic Fingerprint (2004 edition) were used to establish the characteristic chromatogram of
10 batches of Jianpi yifei biyan prescription standard decoction; the similarity evaluation and common peaks identification were
also carried out. Using common peak area of characteristic chromatogram as variables, SPSS 26.0 software and SIMCA 14.1
software were used to perform cluster analysis (CA) , principal component analysis (PCA) and orthogonal partial least

squares-discriminant analysis (OPLS-DA) ; differential components with variable important in projection (VIP) value greater than

1.5 were screened; the contents of cimifugin and differential
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components were determined by the same method. RESULTS

A total of 24 common characteristic peaks were identified,
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and the similarities of 10 batches of samples were higher than
0.960; eight characteristic peaks were identified by comparison
with reference substance. CA and PCA results revealed that the

samples were classified into 3 categories.OPLS-DA analysis
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showed that 3 components with VIP value greater than 1.5, which were prim-O-glucosylcimifugin (peak 2) , calycosin
7-O-B-D-glucopyranoside (peak 4) and 5-O-methylvisammioside (peak 6) in descending order. The linear ranges of prim-O-
glucosylcimifugin, calycosin 7-O-f-D-glucopyranoside, cimifugin and 5-O-methylvisammioside were 0.010 7-0.213 0, 0.007 8-
0.156 0,0.008 0-0.160 0,0.009 8-0.195 0 ug (#>0.999), respectively. RSD values of precision, repeatability and stability tests (24 h)
were all less than 2% . Average recoveries were 105.98% (RSD=1.75% ,n=6) , 98.06% (RSD=3.87% ,n="6) , 96.38% (RSD=
4.03% , n=6) and 104.17% (RSD=1.27% , n=6). The contents of the above 4 components in 10 batches of samples were
12.12-18.87, 3.86-6.40, 3.10-4.27 and 11.17-15.79 p g/mL, respectively. CONCLUSIONS The established HPLC characteristic
chromatographic method is stable and feasible, it can be used for the quality control of Jianpi yifei biyan prescription standard
decoction. Prim-O-glucosylcimifugin, calycosin 7-O-f-D-glucopyranoside, cimifugin and 5-O-methylvisammioside can be used as the
index components for quality control of the standard decoction.

KEYWORDS Jianpi yifei biyan prescription; standard decoction; characteristic chromatogram; stoichiometric analysis
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2 AEEHER

2.1 HPLCHHEE &R I

2.1.1  bRUEGFIR GRS U R I S T T O
(B BRI TR (B XU EERL LT 28 A E 3 TR 4%
M), PL10 57K (mL/g) 32 31 30 min, Jg i K & 65
KB 60 min, P8 5 250 A 8 5 /K (mL/g) , ek,
oK I SC KA 40 min, 3398 A 2 RBEW, /N Kk
45 % 300 mL, RIFARAE ), ¥ vRas .

2.1.2 PSS A H A RIRC2.1L T AR 7
i, A4 000 r/min 2.0 20 min, k5% B FI5 K 2 mL,
B S 2 25 % 10 mL, $£2J, LA 4 000 r/min £5.0> 10 min,
2£0.45 pm FALIE RS, BUELIE G , BAS

2.1.3 IRAX IS E R BOHRRE T B RE
T A 29 BT TERRER | 5-0-F JEHE T BOR B4 22 50 W)
T B FEE AERFAR LR R IR SR, B
Tl s, I A AR e 45 22 10 mL, il B FiR A
Xof HR B VR 43 R 21.3.15.6.16.0,19.5.,20.3 . 15.5 .
13.9.17.0 pg/mL AYTRAXF BE SR

2.1.4 i 4%~ YMC Hydrosphere Cis(4.6
mmx250 mm, 5 pm) ; LLZJiE (A)-0.05 % BRI (B)
W sl AH AT A BE Ve B (0~10 min, 15% A 10~28 min,
15%A—23% A ; 28~36 min,23%A—31%A;36~41 min,
31%A—32%A;41~46 min, 32% A—40%A;46~52 min,
40% A—A47% A ;52~62 min, 47% A—60% A ;62~70 min,
60% A—T75% A) ; i 38 4 1 mL/min; K: 364 30 °C 5 &
WA 230 nm; FEAE R R 10 L

2.1.5 REHEIRK 21279 F R AR (G5
S1),4#5“2.1.47 I N o 35 45 i SR EAE 6 Uk, LA 6 U6 h
2 HR W (TR0 43 B PE BRI ) |, 1345 LA W5 X AR X o 7 B
V) IR XF 06 T AR . 25 SR S 4% L AT DGR Xof 0 v AR
RSD #J/NF 4.00% (n="6) , FHX 4 B4 15 (] (1) RSD 21/ F
1.00% (n=6) , FRIUEAE R L LI

2.1.6 FEMERE  BCe2.1.27 R MR S AR (G5
S1), /3 T2 FE 0.2.4.8.12.24 hI4%42.1.47 35
TSR E , DL 6 S0 Ry S G A o I
(R REL X B ESF ) A G e T R, 25 SR B, 45 LA I
XU T FL A RSD ¥9/NF 4.00% (n=6) , AHXH £ B 1] )
RSD ¥/NF 1.00% (n=6) , & Wi bl 5 VR 7E 2 1 F i
24 hNFaE .

2.1.7 EAEMRAK B2 N AREZ T (45 S,
Fi“2.1.27 0N oA il a5 6 (sl A, B 2.1.47
T s 2RI |, LA 6 508 Ry 2 B RS I
UEEFRIREIXT R B B TRIRDRE TG TRTRR . 5 5R R , 25 2L A
Xof U4 T AR A RSD Y4/ T 4.00% (n=6) , A B8 Bsf Al )
RSDJ/NF1.00% (n=6) , =W i EE R I

2.1.8  HRAE I a7 I IR FEIN A IR 2%
U 1O ALY i AL 25 1t S5 Ay ARl 0], 48 2.1.27 T T Jr ik
il g5 A2 S TR U, TR <2147 IR a3 S5 ERE DN 22
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SO AR 25 3 8 S0P AL PR 2R 4 (2004
RO D HEAT 3BT, LA ST R il i HPLC (5 313% P o 2 B 4] 3%
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2.1.9 MRIETE SR ks So AR U T
M R 58 (2004 Ji ) )X 10 A Ag A 25 il S 5 5 b 14 2 551 i
AR TR o 45 5 oK, O FHERE Sh AR BLEE 43 3]
0.993. 0.968. 0.991. 0.981, 0.994, 0.995, 0.991, 0.989
0.993.,0.997 , AH{BLEE K F 0.960, FHH 10 HEUFE S AL
FERERE A2 Ay R ER], BT A FE
22 HFEIHEESH
221 RIS K 10 SN 25 Il 8L R AR 7 0 1)
24/ A R AR e e T AR 1 L AR 38, FH SPSS 26.0 Fj {453
BT, SR PO R AEIBCHE )y ik, B8t LAY BR R s Sl i,
1738254387 (cluster analysis, CA) . Z5H UL 3, 45538
7N, TR GRS R 10 B, 104 RE R R R 325, S1.S2 A1l
SI0 R K—2,S3~ST A, S8.S9 K —2K,
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2.2.2 FRUUT AT DL 24 RRE IR T AU ) b
B dE , F SPSS 26.0 #1473 543 43 #Ir (principal compo-
nent analysis, PCA) . DARFIE(E > 1 R HeHUbR e, 3L
A F RS, Bt 25 5Tk SN 87.509 % , R W] IX 44~
T3 R A 25 il 5 5% bR v 1 0 B P A R
AIRERE . S5 W3R 2 R URIRHET 41> F 5 1 AH G
Bis) . Dh24a MG RHMEIRE TR S 5, 5 A SIMCA
1418 AEEF T PCA 25 R WL 4. S5 o, 10 #EURAE b
AR 32, 5 CAG IR —3L.
F2 PCAHIFFEEF ETEKE
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4 10#tHFEmEIPCA

ARG RE ) S aE Y, DAAR B IR
(variable important in projection, VIP) i > 1.5 1F 4 §ifi 1%
P M 2 52 R R it 11 2 S A8 o (28 o VIP 8y, X 4
[] 22 S S e R ) 4 SR DRI 5. P 5 AT A 34>
I FHEWER VIPAE > 1.5 AKUCHFHIRE T (2 51%) &
0 S B A AT (4508 L 5-O- F B4k P K B (6
U ) , FRIIX 3/ L3 PT RE A R (R AL 5 I S 2Ry b o
Vi o 25 S ) FE B LT .

VIP i

2 4 61521716 1 9 13 822 5 1112142320 19 3 18 10 24 17

W5

B 5 24 HFEFEE OPLS-DA R VIPEE
2.3 H=ENE
2.3.1 LMERFRFE
EVAR 0.5.1.2.4.8.10 uL, ¥ “2.1.47 51 (3% 4 1Rt

M e W B2, 137 T TR X

FEDNSE , T e T AR o LA 7R D00 B 23U 1T AR Ry 0 A A
(V) RO R AR AR (X0 BEATERAE IR o 4528, 45 10y
TEAS HERMEVERI N ZE R R LA, PRILAR 3.

®3 BRSEKEEPTREMEEEE

iy I T T % B TR % R [EIEYE:: r IR g

| 8457 35238 35238 THRETF Y=2299.0—4.6027 09998 0.0107~0213 0
2 6.500 27.083 62320 LN 1=32624X-3223 6 09995 0.007 8~0.156 0
3 4548 18.951 81271 Tz Y=3952.0X—6.781 0 09999 0.008 0~0.160 0
4 1497 6.238 87509 5-0-FL AL AR BT 1=2469.8X—5.298 3 0.9999 0.009 8~0.195 0

2.2.3  IE A e/ - AN A3 B R SIMCA
141 3RAEXF 10 HU ARG 45 it 5 2% 5 Az 00 1Y) 24 3
AR AU THTFRGHEA T IE A2 P/ N — 3Rk 311 53 Bt (orthogo-
nal partial least squares-discriminant analysis, OPLS-DA) .
ERER B R SR X R*Y AN RE )1 240
043514 0.962.,0.996 ,0.649, #4 K TF 0.5, P B %A ALEL
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2.3.2 REHEERE RS REC2.1.27 0 AR S TR
(45 S1), #it“2.1. 47T F (3% Z5 A L RE 6 1K, i 5k
WA . AR EOR  FHRRER T B A R e A i
JBR 3Rl 5-0- BTk 4 17 ] oK it 1 0 187 R RSD 43 5
0.17% .0.38% .0.36% .0.13% (n=06) , 3¢ B {X #H 25 pis
RLAT
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2.3.3 RUEMIRE RS EIC2.1.27 50 U A TR
(%5 S1), 3 5 T2 il FAE 0.2.4.8.12.24 h i} %
“2.1.47 T S S HERE DN A e SR A, S5 R
NG THRRER AT B R AR AT THRRER 1 5-0-H gk
2 34 By > B 04 18T AR (9 RSD 43 51 R 0.21% 1.34%
1.00% 0.18% (n=06) , 2 B A2 i 1 VA 28 1 1 ik
24 hINFRE T RUT .
234 FEEMIAE RS EI2. 1.7 I0N g g5 il
RIEGR (G5 S1) 42 1.2" T F A4 F1 71l 4% 6
Oy VST, T 2. 1,47 T T (i S R BRI 22 i
SRR, R AMR TR o it 855 8w, FHIR
FAY B 5 A A R TR ZE AN 5-0- F LA BT
K BEH & 5 A9 RSD 3 5l 2 0.17% . 0.38% . 0.36%
0.13% (n=6) , K ITILEL MR AT
2.3.5  AERIBCEIREE  BOHRRER T B R v 2
B THRRE | 5-0-F L ZE i B R B 6 B 438 0, 40
S IR A9 2 25 2 10 mL, Jig i AR R R BN 163
107,103,120 pg/mL [ X BE S 7 T o A 25 2 IBUARE AL 25
ili 8848 5 B ifE i 7 (45 S5) 1 mL, L6 {7, i kb 10 1
HE BN A HE S VAT, $22.1. 27 0 i il A M i
VSR, FEHE “2.1.47 T T i 25 A R I A |, 1 S 068 T R
FEEIMAEE IR . G55 R, 4B S XA (el
W43 51124 105.98% L 98.06% 96.38% . 104.17% ,RSD
3N 1.75% 3.87% 4.03% 1.27% , 3B J7 ¥ 1 iff J3
RAF, 458 3k 4.

F4 ATBS MR ZRIRIGLER (n=06)

BRI AR W MEEENCE TSR, RSD/
kg ig g % % %
745 1750 3565 104.00 105.98 175
745 1750 3603 106.17
745 1750 36.06 106.34
7451750 358 103.60
745 1750 3628 107.60
745 1750 3638 108.17
EERHEBEAMT 475 480 926 93.96 98.06 387
475 480 9B 10375
475 480 935 95.83
475 480 940 96.88
475 480 983 10167
475 480 937 96.25
iz 286 290 571 98.28 9638 403
286 290 549 90.69
286 290 555 9.76
286 290 566 96.55
286 290 55 99.66
286 290 57T 100.34
SO-MEERORES 1179 1180 2393 102.88 104.17 127
1179 1180 2410 10432
1179 1180 24.06 103.98
1179 1180 239 103.14
1179 1180 2407 104.07
1179 1180 2437 106.61

PRl
THiE
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2.3.6 MR RRINGE RS R 10 Fhk VR R AL 5 i S A
Ty bR ), 44 < 2.1.27 WUR J5 vk 6 48 10 ek s 5
W, 21,47 U 38 SR AR DI E | T SR TR
P SMPR VLSRR T i . B BT E 3Kk,
BOPHME . 4500 3R5,

x5 AT SWEENELER (n=3, pg/mL)

#5  JHRET EERAEREEEH WER S-O-HIRAEHDRREY
| 12.12 386 381 119
$2 1573 488 380 1481
$3 1824 640 354 1L17
$4 1834 565 405 1160
$5 16.64 448 310 14
$6 1887 548 38 1168
§7 15.69 399 39 1176
$8 16,63 6.19 420 15.79
$9 1549 463 38 1347
$10 17.4 408 47 1150

3 it
3.1 ‘IS HREE

A 5% 76 2 7 R AE B3G9 00 5 %% T Agilent
ZORBAX Eclipes Plus Cis. YMC Hydrosphere Cis. Kro-
masil Cis 3 FP 354, 25 5 & ¥ YMC Hydrosphere C 543
BIRCR RS, i 2 HR A . O il 5 42 T H -
K EIE-AK TSRS () 70 B ROCR 85 R E B, Z i -/K
TSR (I A B ASCR L . BRI S L,
A3 2 5T AR TRl AR 43 B0 ) i R 5 9 (0.029% ,0.05%
0.19% ), &5 3B, 0.05 % B 2 V5 L 1T 5 1y b 4 35 08 T
oy B, Haggkig ez ria . ik, %48 2 1-0.05%
B PR T VR AVE R s Al o A3 S AN T 9 3 (0.8 . 1.0
1.2 mL/min) #F47 T % %¢, 25 1K W], 7F 1.0 mL/min A3
ST S SO CEIN L3 -l o1 N o K I N 1 R 7 2 2
200~400 nm U 1 Bl P 1) €015 e A5 2R, 45 2R ke BLAE
230 nm T, £ W2 ] 43 28 BT, Wil 22 H BRSPS
HGERE 230 nm AE A .
3.2 {EpEIEETE R AIREZTSTERIEMNEIRE
FEFRAIESE

T2 bR UE R D T BRI R F 25 i 2B 3L
VR —FIbR ) SORIBR HEAAR 2R | AT LR BRI DR 24 550F0 o
) —ZPEC T AR T RAE FH B 10 b 4d J7 Tk
h, A 7 bR K RO AR fE , 87 T A # R ]
TR AR (i [, 2 e 1T 24 A IEAT R UG AHALL
JEYIRKF0.960, 10350 B HL, R 8 i
I fh2zil ik CA PCA Fl OPLS-DA PEM 45 R B,
LOHAE S AT 4R 32, S1.S2 FlI S10 B —2, S3~ST7 &
Jp—25,S8.S9 BN 25 VIPE > 1.5 ({05 - 554 3
AN ARVATHRRR T (2510%) B8 5wl s a T (45
W) \5-O-FH BEAE BT B 1T (6 450 ) HEM LA _F- 34> g3
AT BB SR AT b 0 25 5 1) R B~ a0

il
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ARG, FHRR R BN S (N g i S5 AR T A

HE 770 ot ik 1) S 22 S G0 (H 2 R SR T, FHRR R

AR BT AE I, Al ik S E R 20 AR Al Y B

R AR O SE 7 TSLP A A &K 33 3Rk,

S P S R 2 O 35 /N B R R R

I, B3 SRR T JRR 3R U0 A Ay (NG 2 il S % T A

VB R bR A3, RIDRE TR ZR AT L B S e
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